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Abstract 

Full quantum calculation of the in-medium Cherenkov gluon emission by gluon current 
in transparent media without dispersion is discussed. 

One of the natural ways of interpreting experimental data from RHIC [U El El El E] on the 
double-humped away-side structure of angular correlations is to consider the Cherenkov gluon 
radiation El [9] as an explanation of this effect [T01 ITU IT21 IT3] . 

The phenomenon of Cherenkov radiation has its origin in the nontrivial changes of the 
dispersion relation for the excitations (quasiparticles) in the medium (as seen from the poles of 
the propagators): 

(i) 



UJ 2_ k 2 — W 2_ e(a;)k)k 2> 

where e(oo, k) is a (chromo)permittivity of the medium under consideration. Of special inter- 
est are the nonlinear interactions of excitations. The leading nonlinear effect is a three- wave 
interaction corresponding to the decay of a quasiparticle into two quasiparticles 

(wi,ki) -> (w 2) k 2 ) (w 3 ,k 3 ) (2) 

The Cherenkov radiation is a decay of a free vacuum particle into a quasiparticle and a free 
particle possible for certain special values of the permittivity e(w,k) > 1. In the simplest QED 
case the Cherenkov radiation is a decay of a free electron into a free in-meidum photon and a 
free electron [15]. In this talk we generalize the calculation of [15J to the three- wave interaction 
in the in-medium QCD leading to the Cherenkov radiation of gluons by gluon current: 

<7 1 
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From the decay kinematics one immediately sees that the Cherenkov decay can happen only for 
special angles between the decaying particle and its quasiparticle successor (Cherenkov angle) 

1 / e(oj) - 1 u\ 



*Also at the Institute of Theoretical and Experimental Physics. 
^Also at the Moscow Institute of Physics and Technologies. 



1 



Let us also note that the QFT calculation of this type is possible only for real e(w). In this case 
it is easy to obtain the following restriction on the energy of the to of the Cherenkov gluon: 



- < r-L (4) 

where E is the energy of the initial decaying gluon. 

The Cherenkov gluon emission is of course possible only for special values of energy and 
momenta of the three participating gluons so that the energy-momentum conservation for the 
considered decay is fulfilled. To give a quantitative description for this possibility one has to 
consider an explicit model for the chromopermittivity tensor e(cj,k). Generically chromoper- 
mittivity is a nontrivial matrix in the color space e ab (w,k). In what follows we shall confine 
ourselves to the quasiabelian case, where e ab (ui, k) — >■ S ab e(oj). Close analysis of the experimental 
data from RHIC suggest the following model for e ab (io, k) |14j : 

e(ui) = e • 0(oj —oj) + 1- 0(oj - oj ) (5) 

where 

e ~ 5, uj ~ 3 GeV (6) 

The Cherenkov decay under consideration is then possible only if po > ojq, (p — q)o > ujq and 
uj = qo < ujq and, of course, i.e. we have a decay of the in-vacuum gluon into the in-vacuum 
and in- medium ones. 

The calculation of the energy spectrum of the Cherenkov gluons by gluon current gives |16| : 

PM = 




Let us note that in the soft limit w-*0we get from ([7]) the usual abelian Cherenkov spectrum: 

P( U )\ u ^~4*a a N B u(l--l^\ (8) 

The formula ([7]) is the main result we wanted to present in this talk, for more details on this 
calculation see [16] . 
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